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ni - dette «locali» - in cui L’Aquila è suddivisa in ricordo dei castelli che l’avrebbero fondata.
Questo rende talora arduo capire a quale località vadano riferite certe attestazioni di danno. Il cen-
tro storico dell’Aquila occupa tuttora il sito in cui la città fu fondata e altrettanto si può dire per i
suoi edifici storici con poche eccezioni: l’attuale chiesa di Santa Maria del Suffragio (o «delle anime
sante») è in un luogo diverso da quello che occupava fino al 1703; non c’è più la chiesa di San
Francesco, demolita nel 1877 per far posto al palazzo della Biblioteca Provinciale. Attraverso un
confronto incrociato tra i dati storici disponibili per le tre situazioni di complessiva devastazione
sismica subite dall’Aquila nei secoli scorsi, sono state ricostruite le “storie sismiche individuali” di
un buon numero di edifici monumentali a più riprese distrutti e ricostruiti negli stessi siti ma con
caratteristiche architettoniche (e, presumibilmente, vulnerabilità) diverse. L’insieme di queste infor-
mazioni è stata correlata anche con gli esiti dell’analisi approfondita realizzata su tutta l’area del
centro storico dell’Aquila, attraverso il rilievo sistematico del danneggiamento secondo la scala
EMS (Tertulliani et al., 2009). La base di dati così messa a punto sarà successivamente implemen-
tata in un GIS, come contributo alle iniziative di caratterizzazione della risposta sismica dei terreni
nell’area del centro storico e alla identificazione delle eventuali criticità del sito.
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The occurrence of the Mw 6.3, April 6, 2009 earthquake has highlighted how critical is the
knowledge of the location and of the characteristics of the active faults in a seismic region. This is
true not only as a contribution to the seismic hazard assessment but also for the local planning of
residential areas, plants and infrastructures.
The 2009 earthquake occurred on the Paganica normal fault (PF hereinafter) and produced 3
km-long, maximum 0.1 m-high surface ruptures along its central section, as well as secondary slip
along nearby tectonic structures and secondary effects such as liquefaction and landslides over a
wide area. The PF consists of a prominent morphologic scarp formed by the tectonic juxtaposition
of Pliocene-middle Pleistocene and late Pleistocene alluvial deposits, and by lower scarps in late
Pleistocene-Holocene deposits. The fault, NW-SE striking and SW dipping, runs for a total length
of about 20 km along the NE side of the Aterno River valley, a graben-type basin bounded by
marked antithetic faults. The limited extent and the small throw of the 2009 surface ruptures, when
compared to the size of the Paganica long-term fault scarp, suggest that the PF probably experi-
enced larger Magnitude earthquakes than the 2009 seismic event. Thus, although the April 6, 2009
earthquake and associated surface faulting caused loss of lives and major damage, we believe that
this event does not fully characterize the seismic hazard of the area. Therefore, a campaign of pale-
oseismological investigations is underway with the aim of defining the Max Magnitude, the aver-
age rate of displacement and the frequency of seismic events on the PF and on the nearby faults. We
will show the preliminary results from the analysis of a “special” site where an amazing “coseis-
mic” trench, caved by the overpressure produced by the broken pipe of an aqueduct, provided the
exposure of a 30-m wide fault zone of the PF, as well as from other cuts crossing the most recent
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Fig. 1- Exposure of the
Paganica faut zone on a
artificial cut southeast
of the Paganica village.
The photo shows two of
the fault splays where
the most recent displa-
cements occurred.
Fig. 2- Exposure of the Fossa faut on a artificial cut in proximity of the
Fossa village. The photo in the upper right shows a detail of the main
fault.
scarp of the PF (Fig. 1). In addition, we will also present paleoseismological data collected along
the antithetic Fossa fault (Fig. 2). A major finding at this early stage of our field campaign is the
recognition of large displacements (0.5 to 1 m) associated to individual events affecting deposits of
Holocene age based on radiocarbon dating and the presence of pottery and tiles fragments.
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In order to process the enormous amount of digital waveforms continuously recorded at perma-
nent and temporary seismic stations as quickly as possible, we implemented a semi-automatic pro-
cedure in order to identify local earthquakes and to provide consistently-weighted P- and S-wave
arrival times. The automatic picking system Mannekenpix (Aldersons, 2004), originally working on
vertical component data, has been improved to tackle 3-component data. In order to increase the
reliability of P-wave and S-wave picking, the system is now virtually capable of discriminating P-
wave samples and S-wave samples, among noise samples. The picking procedure requires a prelim-
inary calibration derived from a reference subset of high-quality manual picks. After calibration, the
picking system is statistically able to mimic the picking by a human analyst and to provide consis-
tent uncertainty estimates translated into picking weights. We illustrate results of the successful
automatic procedure showing P- and S-phase automatic readings for the L’Aquila sequence.
Seismic events were recorded at both permanent stations of the Centralized Italian National Seismic
Network and 45 temporary stations installed in the epicentral area. These readings are fully compa-
rable to those of a good human analyst allowing high quality earthquake locations of many low-
magnitude events in an extremely short space of time. We show aftershocks distribution to unravel
the geometry of the L’Aquila fault system and to report on spatio-temporal seismicity pattern and
kinematics. The distribution of aftershocks with Ml > 1.9 defines a complex, 40 km long, NW-
trending normal fault system, with seismicity mainly nucleating within the upper 12 km of the crust.
We show the geometry of two major SW-dipping normal faults that form a right lateral en-echelon
system. The main fault activated by the 6th of April earthquake is 20 km-long, NW-trending and
about 50° SW-dipping and is located below the city of L’Aquila. To the north, we observe a second
fault, activated on the 9th of April by a MW 5.4 earthquake, that is about 12-km-long and shows a
dip angle of about 40° with hypocenters mainly located in the 6 to 10 km depth range. We also show
an update of the seismicity distribution of the on-going seismic sequence.
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Presso l’INGV è in funzione dal 2006 il servizio di calcolo rapido delle mappe di scuotimento,
shakemap, utilizzando il pacchetto USGS-ShakeMap (Wald et al., 1999) e i dati velocimetrici ed
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